ABSTRACT The attitudes of dental patients towards participation in research and the independent socioeconomic factors associated with these attitudes are not known. A self-administered questionnaire was distributed to 120 patients attending dental clinics in Amman, Jordan. For patients who had previously participated in research (n = 28), motivating factors for most (> 75%) included a desire to help others and to advance science. Most respondents (81.7%) showed interest in participating in questionnaire-based research, but fewer would participate in invasive research, e.g. biopsies (22.0%) and drilling teeth (21.2%). Reasons given for not participating in research included fear of infectious diseases (71.3%) and pain (62.1%). Factors considered important in enhancing research participation included being asked to give informed consent (98.2%), fairness in selection of participants (97.3%) and the prospect of humanitarian benefit (96.5%). Sex and education level were significantly associated with patients' perceptions for several of items. To enhance recruitment, researchers should be aware of people's perspectives regarding participation in research. Attitudes des patients dentaires vis-à-vis de la participation à la recherche RÉSUMÉ Les attitudes des patients dentaires vis-à-vis de la participation à la recherche et les facteurs socioéconomiques indépendants associés à ces attitudes ne sont pas connus. Un autoquestionnaire a été distribué à 120 patients consultant dans des centres de soins dentaires à Amman (Jordanie). Parmi les facteurs de motivation pour la majorité (> 75 %) des patients ayant déjà participé à une étude de recherche (n = 28), on peut citer le désir d'aider autrui et de faire avancer la science. La plupart des répondants (81,7 %) exprimaient un intérêt pour la participation à une recherche menée à partir d'un questionnaire, mais ils étaient moins nombreux à être volontaires pour participer à une recherche invasive, telles que des biopsies (22,0 %) et le forage de dents (21,2 %). La peur des maladies infectieuses (71,3 %) et la douleur (62,1 %) étaient les raisons citées pour ne pas participer à une recherche. Les facteurs considérés comme importants pour améliorer la participation à la recherche comprenaient l'obtention d'un consentement éclairé (98,2 %), l'équité dans la sélection des participants (97,3 %) et la perspective d'un avantage humanitaire (96,5 %). Le sexe et le niveau d'études étaient fortement associés à la perception des patients pour plusieurs items. Afin d'intensifier le recrutement, les chercheurs devraient être informés des points de vue des patients au sujet de la participation à la recherche.
Introduction
Health research has been undergoing huge leaps during the past decade, particularly in the developing world [1] . Research in Jordan is growing, but at a slower pace compared with the other countries in the region such as Turkey, Islamic Republic of Iran and Egypt [2, 3] . Research in health usually involves human participation. This involvement often carries risks, which can be minimized by adhering to fundamental ethical principles that guarantee the protection of the research participants [4, 5] . To enhance the safety and the ethical conduct of research, Jordan issued the Clinical Research Law in 2001, which mandated the review of research by an ethics committee and specified penalties against researchers and research institutes for not complying with its ethical standards [6] .
An important factor for successful research includes high levels of patient recruitment. Knowledge regarding the understandings, perspectives and concerns of individuals regarding their involvement in medical research are important for improving recruitment efforts, enriching the informed consent process and enhancing the overall trust between investigators and the public. Several qualitative studies have been performed, including those from the United States, Denmark, Australia and Japan, to elicit the views of patients regarding medical research [7] [8] [9] [10] [11] . Such results, however, might not be generalizable to developing countries which incorporate different ethnic groups, religions, cultures, economic and political backgrounds. Accordingly, studies on patients about medical research have been performed in some developing countries, including those from countries in the Middle East [12] [13] [14] . It is also not known whether such results can be extended to research in dentistry. The field of dentistry involves research which investigates causes and treatment of oral and dental diseases, and dental research is subjected to the same ethical standards as in medical research [15] .
The aims of the current study were to explore the attitudes of individuals regarding their decision to participate in dental research and to determine the socioeconomic factors that might be associated with these responses. We expect that information obtained from this study would be helpful to individuals involved with research in Jordan as well as those involved with research in developing countries in general.
Methods

Study design and sampling
We conducted a cross-sectional survey on patients attending 1 public and 4 private dental clinics in different parts of Amman, the capital city of Jordan. Jordan has a population of approximately 6.35 million. The Jordanian economy is modest with a gross domestic product (GDP) per capita of approximate US$ 5000 and its health-care expenditure represents 10.5% of the country's GDP [16] .
In order to approach patients of diverse socioeconomic classes, dental clinics were selected from different geographical locations in western Amman (prosperous) and eastern Amman (less prosperous). Inclusion criteria were dental patients who were 18 years and above, and literate. Dental receptionists were given an orientation session on how to approach patients and invite them to participate in the study. Patients were given an information sheet that provided details about the survey and contact details of the principal investigator. Receptionists were instructed to explain the nature of this research, why the patient was chosen, and their right to refuse participation or to withdraw from this survey without their decision affecting the quality of their treatment.
This study was approved by the research ethics committee of the Jordanian Ministry of Health and of the University of Maryland School of Medicine.
Data collection
We developed a self-administrated questionnaire in the Arabic language. The questionnaire consisted of 6 sections. The 1st section enquired about sociodemographic characteristics: age, sex, level of education, income and type of clinic attended (public versus private). Due to our small sample size, we collapsed the different levels in some of the categories; for example, the educational levels were divided into school (for those with incomplete or complete school education) and college/ university (for those who were enrolled or completed a community college or university degree programme). The monthly income in Jordanian dinars (JD) was divided into 2 categories: JD < 500 and ≥ 500.
The 2nd section enquired about respondents' prior participation in medical and dental research and their motives for enrolment in the research. Responses were strong, possible, weak and inapplicable. The 3rd section asked respondents about their willingness to participate in various types of dental research. Possible responses were in the format of a 5-point Likert scale that ranged from 1 to 5 (1 = certainly will participate; 2 = maybe will participate; 3 = uncertain; 4 = will not participate; and 5 = certainly will not participate). The 4th section enquired about factors that would discourage participation in research. Possible responses were in the format of a 5-point Likert scale that ranged from 1 to 5 (1 = very strong reason; 2 = strong reason; 3 = possible reason; 4 = weak reason; and 5 = inapplicable). The 5th section covered questions about the factors that would encourage research participation. Possible responses included very important, important, not important, and inapplicable. The 6th section enquired about participants' level of comfort with participating in research that involved randomization. Responses included: very comfortable, somewhat comfortable, not comfortable, not comfortable at all, and indifferent.
We pilot tested our survey with 10 individuals from various educational and socioeconomic backgrounds and subsequently made some changes to the survey's language and style to enhance its comprehensibility. Cronbach α was 0.89 which indicates a high reliability of the questionnaire.
Statistical analysis
PASW for Windows, version 18 (SPSS Inc.) was used for statistical analysis. For the purposes of analysis, we collapsed the first 2 affirmative categories of each question set, for example strong and possible (2nd section); certainly will participate and maybe will participate (3rd section); very strong reason and strong reason (4th section); very important and important (5th section); and very comfortable and somewhat comfortable (6th section). Data analysis included t-tests for continuous variables and chi-squared tests for categorical variables. Responses in the various sections were correlated with sex, education and income. P-value was significant if < 0.05.
Results
A total of 120 respondents participated in this survey. Table 1 shows the demographic characteristics of the respondents. The majority of the sample were women (60.8%), held a community college or university degree (81.7%) and had a monthly income of ≥ JD 500 (63.3%). Figure 1 shows the respondents' motives for participating in research among those who had participated in dental (n = 9) or medical research (n = 19). More than 75% of the respondents stated they had participated in dental or medical research in order to help others, to help advance science or in response to a request by the doctor. Opportunities to receive treatment or financial incentives were not major reasons for participating in research. Table 2 shows the respondents' preferences for participating in types of research involving different interventions. Respondents were less likely to participate in more invasive research (e.g. biopsies and surgical procedures) compared with less invasive research (e.g. surveys). Men, those with only school education and low-income respondents were significantly more likely to participate in research involving surgical procedures compared with women and those with higher education and higher income (P < 0.01, P < 0.01 and P < 0.05 respectively). Table 3 shows the respondents' self-reported barriers to participating in dental research. Their greatest concerns were fear of acquiring an infectious disease (71.3%) and pain (62.1%). Women were significantly more likely than men to consider pain, dental phobia and acquiring infectious diseases as important reasons for refusing to participate in research (all P < 0.05). College/university graduates were significantly more likely than those with only school education to refuse participation due to concerns related to toxicity of the experimented dental materials and fear of impaired chewing (both P < 0.05). Income level did not affect reasons for refusal to participate. Table 4 shows the factors that would encourage respondents to participate in research. More than 90% of respondents rated the following as important determinants for participation: written informed consent, privacy, a benefit to humanity, medical insurance to cover research-related injury, and fairness in the selection of participants. Women were significantly more likely than men to rate confidentiality and privacy as important factors that would encourage their participation (both P < 0.05). College/university graduates were significantly more likely than those with only school education to consider fairness in selection of participants as a factor in their participation (P < 0.05) and were less likely to consider community benefit and the locality of the researchers in deciding whether to participate (both P < 0.05). Low-income participants compared with those with higher income were significantly more likely to consider community benefit, the presence of an ethics committee review and the locality of the researchers as important factors for participation (all P < 0.05). Table 5 shows the respondents' comfort level with several aspects of being enrolled in a randomized, double-blinded, controlled trial. A minority of respondents stated they would feel comfortable with not having a choice regarding the drug they would receive (37.3%), not knowing which drug they were receiving (27.9%) and their doctor not knowing which drug they were receiving (17.3%). Women were significantly less likely than men to feel comfortable with not knowing which drug they were receiving (21.4% versus 39.0%; P < 0.05). 
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Discussion
This study revealed several important insights regarding the perspectives of Jordanian patients toward dental research, which might be applicable to individuals in other countries in the Middle East. Also, such knowledge might help sensitize investigators to the concerns held by potential participants, thus enhancing trust in the research endeavour, as well as enhancing recruitment efforts. First, of those respondents who had previously participated in dental or medical research, the major motives for participation included a desire to help others or to advance science. Other studies have also shown that other types of patients harbour such altruistic reasons to join clinical research or continue to participate in research [17] [18] [19] [20] . For example, Wendler et al. showed that HIV patients would participate in research to benefit others even when there was limited or no benefit to them [17] . Altruism, however, is not the sole motivating factor to participate in research, as other studies have shown that the potential for self-benefit was a reason to participate in research [18, 19] .
Our results also showed that participating in research as the only way to get treatment was not a predominate reason among our respondents. Other studies have demonstrated that access to health care can serve as a reason to join a research study. For example, in a study that involved patients with rheumatoid arthritis, 63% of the respondents stated that easy access to free complete laboratory tests was a motivating factor [18] . The likelihood that access to treatment would be a motivating factor will probably depend on health system issues that vary from country to country, as well as other factors such as income level, geographical location, type of treatment and medical tests required by the patient. For example, in an in-depth interview study involving individuals from developing countries who were participating in international clinical trials, the opportunity to receive better medical care was a major incentive to participate in the trials [21] . As we recruited patients who were at their point of care (dental clinics), it is probably not surprising that access issues were not a motivating factor for them.
Our study also showed that the possibility of obtaining a financial incentive was not an important reason to participate in research. The issue of payments to incentivize individuals to participate in research is ethically controversial [22] [23] [24] . In one study, Halpern et al. showed that payment was more influential in a decision to participate in research among the wealthier patients [25] . In another study involving volunteers participating in phase I research (in which there is no medical benefit), money was the second most commonly cited reason (after contributing to science) to have enrolled in the research, with college graduates being 3.2 times more likely to consider financial incentives as good aspect of participation compared to those with less education [26] .
Finally, more than 75% of our respondents stated that they would enrol in research in a response to a request from their doctor/dentist. Reasons to explain this observation would include perceived coercion, i.e. a concern that future access to health care would be jeopardized if one refused enrolment. Other studies have shown that a desire to maintain a good relation with their doctor or a sense of obligation to the doctor served as additional motivating factors to participate in research [18, 27] . Future qualitative research should explore further the underlying reasons why patients would enrol in research due to a request from their doctor/dentist.
Our study also uncovered factors that could affect patients' willingness to participate in dental research. For example, participation in future research was conditional on the level of the invasiveness of the research interventions. Specifically, most respondents found studies involving surveys to be acceptable, but their willingness to participate decreased with greater degrees of perceived discomfort (e.g. oral swabs, saliva collection, topical medications) or perceived risks associated with the research (e.g. biopsies and surgical procedures). Those results are consistent with another study involving in-depth interviews of Egyptians, which also showed that an interest in participating in medical research was inversely related to participants' perceptions of the risks associated with research [12] . For example, most participants found studies involving less then minimal risk (e.g. surveys and blood sampling) to be acceptable. However, patients' willingness to participate decreased with a greater degrees of perceived risks associated with the research (e.g. endoscopy and drug trials) [12] .
Our study also demonstrated that preferences for types of interventions were correlated with several demographic variables. For example, women, college/university graduates, and those with higher incomes were significantly less willing to participate in research involving surgical procedures compared with men and those with school education or lower income. Further qualitative research should explore the underlying factors that account for these differences.
One concern regarding dental research among our study patients was that approximately half of them would hesitate to enrol even in what would be considered low-risk studies (e.g. oral swaps, saliva collection and topical medications). In addition to concerns about discomfort and risks, approximately half of our respondents cited other factors that would discourage their participation in research. These included the transmission of infectious diseases, the possibility of pain, the need for multiple visits and dental phobia.
These findings demonstrate the need for education programmes to raise awareness regarding the importance of research participation, reduce any unnecessary fears and dispel myths about clinical research.
Another factor that might hinder research participation included discomfort with certain research practices, e.g. randomization, double blinding and control groups. Indeed, many of the respondents in our study did not feel comfortable with not having a choice in the selection of the drug, not knowing which drug they would be receiving and not having their doctor know which drug they would receive. Other investigators have also uncovered discomfort and misunderstanding with research concepts among a broad range of populations [8] [9] [10] 12, 21, [28] [29] [30] [31] . For example, in the study by Khalil et al. many participants neither felt comfortable with nor understood the need for randomization, and many were also confused and concerned with the concept of doctors being blinded to their study drug assignment [12] . A study involving Danish patients with cancer and inflammatory bowel disease also found that many had a negative or a hesitant view of randomization and that several would have wanted to choose the treatment option themselves [8] . A focusinterview study of Japanese people also discovered that many had a feeling of repulsion towards randomization [10] . An Australian study found that many patients disliked being part of an experiment, and patients' willingness to join a clinical trial was negatively associated with uncertainty of treatment allocation [28] . A study involving oncology patients found that only one-third of the respondents would consider taking part in a trial comparing different treatments in which the treatment was selected at random by a computer [9] , while other researchers found that participants' previous treatment satisfaction affected their preferences to be in a specific group in randomized clinical trials [31] .
Difficulty understanding or feeling uncomfortable with the concept of randomization and blinding might be due to therapeutic misconception [31] [32] [33] , whereby participants believe that they are receiving the best medical care in the context of a research study. Such a belief would make it difficult for individuals to understand why there is no choice in the selection of the drug, why they cannot know the identity of the drug and why their doctor would not know which study drug they would be receiving. Other studies have also found that patients and individuals attach a therapeutic orientation to research. For example, in an interview study involving Egyptians, many were unable to distinguish between research and medical care [34] . Studies involving patients from Western countries also revealed the presence of a therapeutic misconception [8, 9, 35] .
In addition to identifying factors that might hinder research participation, we also uncovered factors that promote participation in research. For example, the vast majority of respondents rated a written informed consent as the most important factor in deciding their participation in dental research. Other studies have also observed that potential research participants attach great importance to the concept of informed consent [12, 36, 37] . Essentially, being respected as a person by being asked to participate in research probably enhances trust in the research endeavour. Other commentators have also shown the importance of trust in enhancing research participation [12, 18, 38, 39] .
Several studies have investigated correlations between respondents' attitudes to participating in research with certain demographic variables, particularly sex [40] , ethnicity [41] and level of education [31] . Our study has shown some interesting and often significant correlations between attitudes towards various types of dental research and several of the studied demographic factors.
We recognize several limitations to our study. First, our sample was recruited based on convenience sampling and hence the views of participants who completed the survey might not reflect those of the general Jordanian population. Secondly, our sample was limited to those who agreed to participate in a survey study and hence it is possible that those who rejected participation would have different insights regarding participation in research. Finally, the generalizability of our findings may also be limited because only participants who were literate were selected to participate, as the survey tool was self-administered. However, more than 92% of the Jordanian population are literate [16] and therefore this aspect of our research design might not be of consequence.
Nevertheless, this study gives a comprehensive view of Jordanian patients' motives and concerns with regards to participating in dental research as research subjects. In the past, advances in dentistry were mostly innovations in dental materials, dental equipment and diagnostic aids. While these innovations have revolutionized the practice of dentistry [42] , prevention and alleviation of various oral and dental diseases requires future research involving human subjects and human tissues. Having said this, by comparison with the medical and pharmaceutical industry, research in dentistry probably poses less risk to research subjects, because it frequently involves in vitro research (on extracted teeth) or in vivo topical applications, both of which have little systemic involvement. Accordingly, investigators might think that such minimal risk research might not need a rigorous regulatory framework. However, as shown in this study, dental patients have explicit opinions regarding dental research, even research that incorporates minimal risk procedures. To maintain and further enhance the trust of dental patients in the research endeavour, more studies are needed to explore their attitudes towards participation in research.
